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While asthma nurses are funded by many health authorities within the U.K. National Health Service, for the
improvement of clinical management in both inpatient and outpatient settings in secondary care, the eect of
asthma nurse appointment on acute asthma care in hospitalized children has been inadequately studied. Here, we
test the hypothesis that the employment of a full-time hospital asthma nurse improves quality of care for children
admitted to hospital with acute asthma.
Prospective in design, the study compares analyses of indicators of good clinical practice for hospitalized
asthmatic children (2–16 yrs) before and after the appointment of a hospital asthma nurse.
Both management [oxygen saturation check (35/106 vs. 111/126, P5005)] and discharge planning [self
managementplan/asthmaeducation (17/106 vs.49/126,P5005), follow-uparrangementswithgeneralpractice (8/106
vs. 25/126, P5005)] improved. There was, however, no significant change in oral steroid administration, peak flow
check, inhaler technique assessment, inhaled drug prophylaxis or arrangements for hospital follow-up at discharge.
Employment of a hospital-based children’s asthma nurse leads to significant improvement in aspects of routine
in-patient asthma management. However, other important areas of in-patient asthma care did not improve
following nurse-led interventions. A clearer evidence base may improve compliance with asthma management
guidelines, and could make the role of hospital asthma nurse more eective.
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Although the appointment of a hospital asthma nurse as a
tool for the improvement of asthma care has been
supported by national guidelines (1, 2) and implemented
in adults and children’s units across the U.K. and the
Republic of Ireland (3, 4), the eect of this intervention on
acute asthma care in hospitalized children is currently not
well-established. Yet, the appointment of a senior profes-
sional to the position of full-time asthma nurse for a
children’s unit is an expensive undertaking for the National
Health Service (NHS), and benefit may require to be
established before such positions are supported in the
longer term.
Typically, the asthma nurse aims to improve patient
management both at hospital and home. A recent
randomized controlled trial has reported the beneficial
eect of an intensive home management training pro-
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subsequent admissions to hospital for asthma (5): however,
the cost-eectiveness of the general implementation of such
an intensive programme is uncertain (3). We hypothesized
that the appointment of an asthma nurse (the primary
intervention) will put in place a set of definable secondary
interventions in routine inpatient asthma care in the
children’s ward setting, which in turn will lead to
quantifiable changes in measures of good clinical practice.
We felt, however, that it was necessary to study changes in
process rather than clinical outcome resulting from the
interventions, as the sample size needed to demonstrate
changes in clinical outcome is likely to be unrealistically
large, as has been recently demonstrated (6); this approach
is also recommended by current British Thoracic Society
(BTS) guidelines (2).
Methods
PREPARATION OF LIST OF PERFORMANCE
INDICATORS
Based on BTS guidelines for the immediate management
and discharge planning of children admitted with acute# 2000 HARCOURT PUBLISHERS LTD
HOSPITAL ASTHMA NURSE AND INPATIENT CARE 83asthma (1) and a pilot feasibility review to judge local
practicalities, we defined a list of measures of good practice.
The measures were designed to study the processes of
immediate management and of discharge planning in
children hospitalized with acute asthma. Improvements in
these measures before and after the intervention (employ-
ment of hospital asthma nurse on the children’s ward) were
then used as indicators of performance (Table 1). In
addition, as our experience suggests that all children with
acute asthma will get nebulized salbutamol as first line
treatment in hospital, we used this particular outcome as a
measure of any possible dierence between the actual
performance of a management step and its documentation
(i.e. assuming 100% patients with acute asthma receive
nebulized salbutamol, how many sets of medical records
document this event?).
SETTING AND DESIGN
The study was conducted on the children’s ward of the
Ninewells Hospital and Medical School, Dundee betweenTABLE 1. Measures of good practice used as performance
indicators for our study, (question A(4) was used primarily
to assess the extent of documentation of a management
procedure that is performed on all patients admitted with
acute asthma)
A) Acute asthma management
1. Were oral steroids administered?
2. Was peak flow measured?
3. Was oxygen saturation measured?
4. Was nebulized b-agonist administered following
admission?
B) Discharge planning
1. Was inhaler technique assessed?
2. Was inhaled drug prophylaxis prescribed?
3. Did the patient receive a self-management plan/other
asthma education?
4. Was follow-up arranged with general practitioner?
5. Was follow-up arranged at the hospital clinics?
TABLE 2. Timetable for the study
Date
Aug 95
(Stage 1)
i) Dra
ii) App
Aug 95–Jan 96
(Stage 2)
iii) Ana
the
nur
peri
Feb 96–Oct 96
(Stage 3)
iv) Inp
inte
Nov 97–Sept 98(Stage 4) v) Ana
peri
resuAugust 1995 and September 1998. The hospital admits
children from Tayside and North Fife (population 04
million, well-developed primary health care services). The
study was planned prospectively, and the design is
summarized in Table 2. The list of outcome measures for
comparison (Stage 1) was drawn up by SM and VA. At this
stage, ES was appointed to the post of hospital asthma
nurse in the children’s ward at the Ninewells Hospital,
Dundee. At the time of appointment, she had a BSc RGN.
(1985, Dundee College of Technology, U.K.), a registered
sick children’s nursing diploma (1987, Queen Elizabeth
School of Nursing, Birmingham, U.K.) and a diploma in
asthma (1995, National Asthma Respiratory Training
Centre, Warwick and Royal College of General Practi-
tioners, U.K.). In addition, she had uninterrupted post-
qualification experience in paediatric nursing for a period of
10 yrs. Over the last 3 yrs of this period, she had developed
a special interest in children’s asthma. ES analysed the
implementation of national guidelines for the period
August 1994 to July 1995, with support from SM, VA
and SO (stage 2). The subsequent input from asthma nurse
to inpatient management (stage 3) was provided by ES
alone. The final analysis and comparison (stage 4) was
performed by all authors.
Medical and nursing records for children between 2 and
16 years, admitted with the discharge diagnosis of asthma
over a 12 month period between August 94 and July 95,
were analysed over the first phase of the study (August 95 –
January 96) (analysis 1). Although 109 patients were
admitted with this diagnosis over the 12 month period,
106 sets of complete records could be retrieved (and hence
studied). Over the second stage of the study, the asthma
nurse implemented a set of predefined interventions; these
are listed in Table 3. While the interventions were in place
within 3 months of her appointment, we assumed for the
purposes of the study that benefit from the interventions
will continuously improve over a further period of 6
months, with the achievement of a relative ‘steady state’ at
the end of this period. As an example, monthly reinforce-
ment of information to professionals (intervention) aiming
to increase oxygen saturation check following admission
with acute asthma (measure of good practice) is likely to
lead to a stepwise increase in the proportion of patients whoGoals for each stage
wing up list of outcome measures for comparison
ointment of hospital asthma nurse
lysis of implementation of national guidelines (Table 3) for
period Aug 94–Jul 95 (analysis 1). No input from asthma
se to in-patient management or nurse education during this
od.
ut from asthma nurse to in-patient management [see list of
rventions (Table 2)]
lysis of implementation of national guidelines for the
od Nov 96–Oct 97 (analysis 2) and comparison with
lts of 94–95 audit
TABLE 3. Interventions instituted by the asthma nurse (from 1 February 1996)
1. Asthma education for nurses and doctors
(a) workshops for ward nursing sta (1 per month)
(b) inhaler technique update for nursing and medical sta (1 per week)
(c) dissemination of 1994–95 results through meetings with nursing and medical sta
(d) development of ward asthma link nurses (aim — to achieve a pool of 3–4 nurses by the start of post-intervention
audit)
(e) asthma information: education folder on paediatric wards — principally National Asthma Campaign material
2. Discharge planning
Asthma nurse directed support to ward sta in the following areas:
(a) Asthma education plan for patients
(b) Written self-management plan for patients
(c) Arrange follow-up with GP within 1 week and at hospital within 4 weeks
(d) Information by phone or fax to GP where further liaison is indicated (usually in children with social problems or
with major treatment changes following admission)
TABLE 4. Characteristics of inpatients discharged from the children’s ward with the diagnosis of asthma before and after
employment of hospital asthma nurse
1994–1995 1996–1997 Dierence
(at P5005)
Number of admissions 106 (109*) 126 n.s.
Seasonal: Jan – Mar 16 31
Apr – Jun 22 31 n.s.
Jul – Sept 31 31
Oct – Dec 37 33
Age range: 2–4 years 64 66
5–9 years 26 36 n.s.
10–16 years 16 24
Ratio of females to males 06:1.0 06:1.0 n.s.
*Although 109 patients were admitted with this diagnosis over the 12 month period, 106 sets of complete records could be
retrieved (and hence analysed).
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significant period of time (6 months) must be allowed for
this eect to plateau before adequate comparisons with
baseline status can be made. Based on this rationale,
analysis 2 for comparison of eect was performed, using the
same criteria as for the first, for asthma admissions between
November 96 and October 97 (n=126). Both analyses were
performed at the end of the prescribed 12-month periods
under study (i.e. at the end of the periods 8/94–7/95 and 11/
96–10/97). The study was discussed with and approved by
the Tayside Ethics Committee; a formal submission was not
considered necessary.
STATISTICAL METHOD
Proportional responses in the two cohorts of children were
compared by the chi-squared test, with Yates correction for
262 tables. Significance was accepted for P values of less
than 005.Results
There were no significant dierences between the patient
populations admitted during the two 12-month periods (08/
94–07/95 vs. 11/96–10/97) in relation to total numbers
admitted, seasonal variation in admissions, age and sex
confirming that the two cohorts are initially comparable
(Table 4). In particular, there was no significant dierence
between the number of patients of less than 5 years of age
admitted in the two study periods. Assuming all patients
received nebulized salbutamol during admission, there was
a small (3–4%), although important, discrepancy between
actual administration of treatment intervention and record-
keeping (Table 5).
Although there was a large improvement in the number
of children undergoing a test of oxygen saturation on
admission (33% vs. 88%, P5005), no significant eect was
observed on the number of children administered oral
steroids following admission (75% vs. 74%), having at least
one peak flow measurement in hospital (64% vs. 58%), and
TABLE 5. Comparison of measures of good practice for acute asthma management and discharge planning between cohorts
admitted before and after hospital asthma nurse appointment (percentage figures in parentheses)
1994–1995 1996 –1997 Dierence
(at P5005)
Acute asthma management
Nebulized b-agonist administration 102 (96) 122 (97) n.s.
O2 saturation check 35 (33) 111 (88) P5005
Oral steroid administration 80 (75) 93 (74) n.s.
Peak flow check (45 years) 27 (64) 35 (58) n.s.
Discharge planning
Inhaler technique assessed 57 (54) 83 (67) n.s.
Inhaled drug prophylaxis prescribed at discharge 81 (76) 94 (75) n.s.
Self management plan/ asthma education given 17 (16) 49 (39) P5005
Follow-up arranged with GP 8 (8) 25 (20) P5005
Follow-up arranged at hospital 70 (66) 71 (56) n.s.
HOSPITAL ASTHMA NURSE AND INPATIENT CARE 85receiving inhaled drug prophylaxis (76% vs. 75%) or
hospital follow-up appointments (66% vs. 56%) at dis-
charge. However, discharge planning was improved, with
more patients receiving self-management and asthma
education plans (16% vs. 39%, P5005), and arrangements
for follow-up with general practice (8% vs. 20%, P5005)
(Table 5). While the number of patients receiving inhaler
assessments did not significantly dier between the two
cohorts, the trend was suggestive of improvement (54% vs.
67%, P=008).
Discussion
Although asthma nurses have been appointed by NHS
hospitals for many years, we are the first to provide
quantitative evidence of benefit in routine inpatient asthma
care following such appointment. The ‘before and after’
study design employed in our study is a well-recognized and
eective method for answering similar questions (7).
While our patient groups showed no significant dier-
ences in age, sex and other characteristics (Table 4), we
observed that the employment of a children’s asthma nurse
led to major changes in certain aspects of their manage-
ment, while leaving other aspects relatively unaected
(Table 5). For example, although the nurse discusses (at
regular workshops, see Table 3) the need to check O2
saturation and regular peak flows, and administer oral
steroids (unless otherwise contraindicated) to all children
admitted with acute asthma, there is a significant increase
only for O2 saturation checks on admitted children (33 vs.
88%), without any change in peak flow checks (64 vs. 58%)
or oral steroid administration (75 vs. 74%) when this form
of education is administered to hospital sta over a
prolonged period (Table 5). A similar failure of response
from health professionals to organized educational inter-
ventions has recently been reported in other areas of
management (8). There is thus a clear need to evaluate
benefit from asthma education strategies for health profes-sionals, in order to ensure the optimal utilization of such
strategies.
Our list of clinical processes for comparison were drawn
up on the basis of the 1993 BTS guidelines for the
management of acute asthma in children (1). Subsequently,
although an update has been published (2), the principles
remain similar. The BTS guidelines state that the following
should be organised at discharge: (a) inhaled drug
prophylaxis; (b) self-management plans (where appropri-
ate); (c) GP follow-up within a week; and (d) hospital
follow-up within 4 weeks. Although significant changes
were observed in two areas of discharge planning (admi-
nistration of self-management plans and arrangement of
GP follow-up), compliance with the guidelines among our
nursing and medical sta remained relatively low and
variable, even though most aspects of asthma nurse-led
education and discharge planning specifically incorporated
information from the BTS guidelines (Table 3). This is
consistent with recent observations (from general practice
in the Netherlands) that demonstrate a similar variability in
the use of guidelines by health professionals (9). It is
possible [as shown by these authors (9)] that a more explicit
evidence-based presentation of the BTS guidelines could
improve compliance in the hospital setting. In parallel,
carefully planned sta feedback may improve compliance
to guidelines (10), although such feedback is again more
likely to be eective if the evidence underlying the proposed
change to individual prescribing or other management
strategies is better defined in the guidelines.
Finally, although there is some evidence in the field of
diabetes management for clinical benefit with interventions
directly instituted by specialist nurses in both hospital and
primary care settings (11, 12), current evidence of benefit
from respiratory [either asthma (13) or cystic fibrosis (CF)]
nurse support is inadequate. Recent work has demonstrated
a beneficial role for an asthma nurse in reducing asthma
morbidity in the community (14) and adult outpatient clinic
(4) settings. In the hospital setting, the use of an intensive
home management programme clearly reduces re-admis-
sions (5); however, the programme outlined in this study
86 E. SMITH ET AL.may be dicult to implement in routine practice. While a
number of papers support the role of the cystic fibrosis
nurse specialist (15,16), objective evidence of direct benefit
from such support is very limited. There is a thus a need to
perform similar research in other areas of nurse-led
respiratory management [e.g. chronic obstructive pulmo-
nary disease (COPD), CF in both secondary and primary
care settings] in order to quantitate benefit and allow
evidence-based prioritisation of health care in respiratory
disease.
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